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A positionally addressable/array comprising a plurality of different substances, 
selected from the group Consisting of proteins, molecules comprising functional 
domains of said proteins, whole cells, and protein-containing cellular material, on a 
solid skpport, with dkch different substance being at a different position on the solid 
support\vherein tMe plurality of different substances consists of at least 100 
different substances per cm 2 . 

The array of cldim 1 wherein the plurality of different substances consists of 
between 100\and 1,000 different substances per cm 2 . 

The array of cHaim 1 wherein the plurality of different substances consists of 

between 1,000 and 10,000 different substances per cm 2 . 

The array of claim 1 wherein the plurality of different substances consists of 

between 10,000 and 100,000 different substances per cm 2 . 

The array of claim I wherein the plurality of different substances consists of 

between 100,000 and 1,000,000 different substances per cm 2 . 

The array of claim 1 wierein the plurality of different substances consists of 

between 1,000,000 and\l 0,000,000 different substances per cm 2 . 

The array of claim 1 whetein the plurality of different substances consists of 

between 10,000,000 and 23LOOO,000 different substances per cm 2 . 

The array of claim 1 wherein the plurality of different substances consists of at least 

25,000,000 different substances per cm 2 . 

The array of claim 1 wherein tnk plurality of different substances consists of at least 
10,000,000,000 different substances per cm 2 . 

The array of claim 1 wherein the pftirality of different substances consists of at least 
10,000,000,000,000 different substarices per cm 2 . 
The array of claim 1 wherein the solidVupport is a glass slide. 
The array of claim 1 wherein each different substance is present in a different well 
on the surface of the solid support. 

The array of claim 12 wherein each differen\substance in a different well is bound 
to the surface of the solid support. 

The array of claim 12 wherein each different suftgtance in a different well is not 
bound to the surface of the solid support. 

The array of claim 12 wherein each different substance in a different well is in 
solution. 
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16. The array of claim 12 wherein each well contains reagents for assaying biological 
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activity of a protein or molecrde. 

A positionally addressable array comprising ^plurality of different proteins, or 
molecules comprising functional domains of said proteins, on a solid support, with 
each different protein or molecule being aya different position on the solid support, 
wherein the plurality of proteins or molecules consists of at least 50% of all 
expressed proteins with the same type ^biological activity in the genome of an 
organism. 

The array of claim 17 wherein the pltirality of proteins or molecules consists of at 
least 75% of all expressed proteins/vith the same type of biological activity in the 
genome of an organism. 

The array of claim 17 wherein ttfe plurality of proteins or molecules consists of at 
least 90% of all expressed proteins with the same type of biological activity in the 
genome of an organism. 
The array of claim 17 wh^r^nthe organism is selected from the group consisting of 
bacteria, yeast, insects, afc^mamjmals. 

The array of claim W wherein^fene expressed proteins with a biological activity of 
interest are selectedjfrGa^*® group consisting of kinases, phosphatases, proteases, 
glycosidases, acetylases, other group transferring enzymes, nucleic acid binding 
proteins, hormone binding proteins, and DNA binding proteins. 
A positionally addressable array comprising a plurality of different substances 
selected from the group consisting of proteins, molecules comprising functional 
domains of said proteins, whole cells, and protein-containing cellular material, on a 
solid support, wip each different substance being at a different position on the solid 
support, wherein the solid support is selected from the group consisting of ceramics, 
amorphous silicon carbide, castable oxides, polyimides, polymethylmethacrylates, 
polystyrenes and silicone elastomers. 

The array of claim 22 wherein the solid support is silicone elastomer. 
The array ofirclaim 23 wherein the solid support is polydimethylsiloxane. 
A positionajlly addressable array comprising a plurality of different substances, 
selected from the group consisting of proteins, molecules comprising functional 
domains of said proteins, whole cells, and protein-containing cellular material, on a 
solid support, with each different substance being at a different position on the solid 
support, Avherein the plurality of different substances are attached to the solid 
support/via a 3-glycidooxypropyltrimethoxysilane linker. 
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26. An array comprising a plurality of wells on the sjirface of a solid support wherein 
the density of the wells is at least 100 wells/cmj 

27. The array of claim 26 wherein the density of tjae wells is between 100 and 1,000 
wells/cm 2 . 

5 28. The array of claim 26 wherein the density of the wells is between 1,000 and 10,000 
wells/cm 2 . 

29. The array of claim 26 wherein the density/of the wells is between 10,000 and^ 
100,000 wells/cm 2 . 

30. The array of claim 26 wherein the densi/fy of the wells is between 100,000 and 
10 1,000,000 wells/cm 2 . 

31. The array of claim 26 wherein the density of the wells is between 1,000,000 and 
10,000,000 wells/cm 2 . 

32. The array of claim 26 whejpem>fhe density of the wells is between 10,000,000 and 
25,000,000 wells/cm 2 . 

15 33. The array of claim 26Avhfereirf thfe density of the wells is at least 25,000,000 
wells/cm 2 . 

34. The array of claim £6 
wells/cm 2 . 

35. The array of claim 126 when 
20 wells/cm 2 . 

36. The array of claim 26 wherein a plurality of different substances, selected from the 
group consisting of preterms, molecules comprising functional domains of said 
proteins, whole cells, and protein-containing cellular material, is present in the 
wells, with each different substance being present in a different well. 

25 37. The array of claim 36r wherein each different substance in a different well is bound 
to the surface of theysolid support. 

38. The array of claim B7 wherein each different substance in a different well is 
covalently bound jo the surface of the solid support. 

39. The array of claim 38 wherein each different substance in a different well is 
30 covalently bouiyl to the surface of the solid support through a linker. 

40. The array of claim 39 wherein the linker is 3-glycidooxypropyltrimethoxysilane. 

41. The array of claim 36 wherein each different substance in a different well is non- 
covalently bdund to the surface of the solid support. 

42. The array ofTclaim 36 wherein each different substance in a different well is free of 
35 binding to tne surface of the solid support. 



reir/the density of the wells is at least 10,000,000,000 

he density of the wells is at least 10,000,000,000,000 
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43. The array of claim 36 wherein each different substance in a different well is in 
solution. 

44. The array of claim 26 wherein each well contacts reagents for assaying biological 
activity of a protein or molecule. 

5 ' 45. The array of claim 26 wherein volumes of thh wells are between 1 pi and 5 pi. 

46. The array of claim 26 wherein volumes of tne wells are between 1 nl and 1 pi. 

47. The array of claim 26 wherein volumes of /the wells are between 100 nl and 300 nl. 

48. The array of claim 26 wherein the bottoms of the wells are square, round, V-shaped 
or U-shaped. 

10 49. A method of making a positionally addressable array comprising a plurality of wells 
on the surface of a solid support comprising the step of: 

casting an array fraiXLa microfebricated mold designed to produce a density 
of wells on a splid surface of greater than 100 wells/cm 2 . 

50. A method of making a positiomally addressable array comprising a plurality of wells 
15 on the surface of A solid ^upnort Comprising the steps of: 

(a) casting a io^^df^ytaold from a microfabricated mold designed to 
produce a density of Wells on a^olid Surface) of greater than 100 wells/cm 2 ; and 

(b) / casting at least one array from the secondary mold. 

5 1 . The method o * claims A9 orf Sp^herein the casting of an array further comprises the 
20 steps of: 

(a) covering tfte mold with a liquid cast material; and 

(b) curing the cast material until the cast is solid. 

52. The method of any of £laims 49-51 wherein the density of the wells is between 100 
and 1,000 wells/cm 2 . 

25 53. The method of any of claims 49-5 1 wherein the density of the wells is between 
1,000 and 10,000 Wells/cm 2 . 

54. The method of any of claims 49-5 1 wherein the density of the wells is between 
10,000 and 100,000 wells/cm 2 . 

55. The method of any of claims 49-5 1 wherein the density of the wells is between 
30 1 00,000 and 1 /000,000 wells/cm 2 . 

56. The method of any of claims 49-5 1 wherein the density of the wells is between 
1,000,000 aid 10,000,000 wells/cm 2 . 

57. The method of any of claims 49-51 wherein the density of the wells is between 
10,000,000 and 25,000,000 wells/cm 2 . 

35 58. The method of any of claims 49-5 1 wherein the density of the wells is greater than 
25,000,000 wells/cm 2 . 



-50- 



NY2 - 1 102584.9 



• 



10 



15 



20 



59. 

60. 

61. 
62. 
63. 
64. 
65. 



66. 



25 67. 



30 



35 68. 



The method of any of claims 49-51 wherein the/ density of the wells is greater than 
10,000,000,000 wells/cm 2 . 

The method of any of claims 49-51 wherein tj&e density of the wells is greater than 
10,000,000,000,000 wells/cm 2 . 

The method of claim 49 or 50 wherein the array is cast from silicone elastomer. 
The method of claim 49 or 50 wherein the Array is cast from polydimethylsiloxane. 
The method of claim 51 wherein the liquija cast material is a silicone elastomer. 
The method of claim 51 wherein the liquid cast material is polydimethylsiloxane. 
A method of using a positionally addressable array comprising a plurality of 
different substances, selected from the/group consisting of proteins, molecules 
comprising functional dpifiairis of said proteins, whole cells, and protein-containing 
cellular material, on ac solid support,Avith each different substance being at a 
different position on the soli d supp ort, wherein the plurality of different substances 
consists of at leas/ 100 different substances per cm 2 , comprising the steps of: 



(a) 
(b) 



CQ 

d 



stecti^ig pj 
A method of usihg a pr 



ntactii 



witn the array; and 

e interaction, 
addressable array comprising a plurality of 
different protein^ or molecules comprising functional domains of said proteins, on a 
solid support, with each different protein or molecule being at a different position on 
the solid support, wherein tne plurality of proteins or molecules consists of at least 
50% of all expressed prote/ns with the same type of biological activity in the 
genome of an organism, comprising the steps of: 

(a) contacting a probe with the array; and 

(b) detecting protein/probe interaction. 

A method of using a positionally addressable array comprising a plurality of 
different substances, selected from the group consisting of proteins, molecules 
comprising functional domains of said proteins, whole cells, and protein-containing 
cellular material, oiy a solid support, with each different substance being at a 
different position dn the solid support, wherein the solid support is selected from the 
group consisting of ceramics, amorphous silicon carbide, castable oxides, 
polyimides, polymethylmethacrylates, polystyrenes and silicone elastomers, 
comprising the steps of: 

(a) icontacting a probe with the array; and 

(b) / detecting protein/probe interaction. 

A method of Aising a positionally addressable array comprising a plurality of 
different sutfstances, selected from the group consisting of proteins, molecules 
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des, polynucleotides, DNA, RNA, small 
r s, receptors, antigens, steroids, phospholipids, 
uno^fobulin domains, maltose, nickel, dihydrotrypsin, 

in detection of protein/probe interaction is 
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comprising functional domains of said proteins, whole cells, and protein-containing 
cellular material, on a solid support, with each different substance being at a 
different position on the solid support, wherein the plurality of different substances 
are attached to the solid support via a 3-glj/cidooxypropyltrimethoxysilane linker, 
comprising the steps of: 

(a) contacting a probe with thfe array; and 

(b) detecting protein/probe interaction. 
The method of any of claims 65-68 wherein the probe is an enzyme substrate or 
inhibitor. 

The method of claim 69 wherein the drobe is a substrate or inhibitor of an enzyme 
chosen from the group consisting of kinases, phosphatases, proteases, glycosidases, 
acetylases, and other group transferring enzymes. 

The method of any of claims 6^6^vvherein the probe is chosen from the group 
consisting of proteins, 
molecule substrates, druj 
antibodies, glutathione^ 
and biotin. 
The method of any < 
via mass spectrome 

The method of any bf claims 65-68 wherein detection of protein/probe interaction is 
via a method choserHrom the grojjp consisting of chemiluminescence, fluorescence, 
radiolabeling, and atomic foifedmicroscopy. 

A method of using a positionally addressable array comprising the steps of: 

(a) depositing a /plurality of different substances, selected from the group 
consisting off proteins, molecules comprising functional domains of 
said proteins, whole cells, and protein-containing cellular material, on 
a solid support, with each different substance being at a different 
position on the solid support, wherein the plurality of different 
substances consists of at least 100 different substances per cm 2 ; 

(b) contacting a probe with the array; and 

(c) detecting protein/probe interaction. 

The method of claim 74 wherein the solid support is a glass slide. 

A method of using a positionally addressable array comprising the steps of: 

(a) depositing a plurality of different proteins, or molecules comprising 
functional domains of said proteins, on a solid support, with each 
diffe/ent protein or molecule being at a different position on the solid 
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support, wherein the plurality of proteins or molecules consists of at 
least 50% of all expressed proteins with the same type of biological 
activity in the genome of an organism; 
(b) contacting a probe with the array; and 
5 (c) detecting protein/probe interact^ 

77. The method of claim 76 wherein the solid support is a glass slide. 

78. A method of making a positionally addressable array comprising the steps of: 

(a) casting an array from a microfabricated mold designed to produce a 
density of wells on a solid surface of greater than 100 wells/cm 2 ; and 

10 (b) depositing in wells a plurality of different substances, selected from 

the group consisting of proteins, molecules comprising functional 
domains of s^kL proteins/ whole cells, and protein-containing cellular 
material, *m a soMd support, with each different substance being in a 
differem well oiythe sdlid support. 

15 79. A method of makings* positio^Uyaddressable array comprising the steps of: 

(a) casting a sAiemdaryymcJki from a microfabricated mold designed to 
prodjuce a jaensity ©f W91IS on a solid surface of greater than 100 
well 

(b) castmg/dt least<rfie array from the secondary mold; and 
20 (c) depositing in wyells a plurality of different substances, selected from 

the group consisting of proteins, molecules comprising functional 
domains of said proteins, whole cells, and protein-containing cellular 
material, onk solid support, with each different substance being in a 
different well on the solid support. 
25 80. A method of identifying atn antigen that activates a lymphocyte comprising the steps 
of: 

(a) contacting a positionally addressable array with a plurality of 
lymphocytes, said array comprising a plurality of potential antigens 
on a solid support, with each different antigen being at a different 

30 position on the solid support, wherein the density of different 

antigens is at least 100 different antigens per cm 2 ; and 

(b) detecting positions on the solid support where lymphocyte activation 
occurs. 

8 1 . The method of C/laim 80 wherein the lymphocytes are derived from a patient. 

35 
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The method of Claim 80 wherein the antigens ari selected from the group consisting 
of antigens of pathogens, antigens of autologous tissues, tissue-specific antigens, 
disease-specific antigens, and synthetic antigens. 

The method of Claim 80 wherein lymphocyjie activation is detected by measuring 
antibody synthesis. 

The method of Claim 80 wherein lymphocyte activation is detected by measuring 
the incorporation of 3 H-thymidine by a lymphocyte. 

The method of Claim 80 wherein lymphocyte activation is detected by determining 
the expression of cell surface molecules induced or suppressed by lymphocyte 
activation. 

The method of Claim 80 wherein lymphocyte activation is detected by determining 
the expression of secreted molecule/s induced by lymphocyte activation. 
The method of Claim 80 wherein lymphocyte activation is detected by measuring 
the release of 51 chromh 

A method of determinihjg thef snfecificity of an antibody preparation comprising the 
steps of: 

(a) con/actifi§ a prfsitidkally addressable array with an antibody 
preparation, said an&y comprising a plurality of potential antigens on 
a $ol/d supp^rt^With each different antigen being at a different 
positien-oftfcne solid support, wherein the density of different 
antigens is at least 100 different antigens per cm 2 ; and 

(b) detecting /positions on the solid support where binding by an antibody 
in said antibody preparation occurs. 

The method of Claim 98 wherein the antibody preparation comprises antiserum, a 
monoclonal antibody ,/or a polyclonal antibody. 

The method of Clainy 88 wherein the antibody preparation comprises Fab fragments, 
chimeric, single cham, humanized, or synthetic antibodies. 
The method of Claim 88 wherein antibody binding is detected by contacting the 
array with a fluorescently labeled secondary antibody that binds to antibody in said 
antibody preparation; removing unbound secondary antibody; and detecting bound 
label on the array/ 
A method of identifying a mitogen comprising the steps of: 

(a) contacting a positionally addressable array with a population of cells; 
jfaid array comprising a plurality of different substances, selected 
rom the group consisting of proteins, molecules comprising 
' functional domains of said proteins, whole cells, and protein- 
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containing cellulaj^material, on a solid support, with each different 
substance being at a different position on the solid support, wherein 
the densiw'df different substances is at least 100 different substances 
per cm 2 * 



(b) 





detectinWtJcfsitions on the solid support where mitogenic activity is 
induced in a cell. 



one or more arrays comprising a plurality o£yells on the surface of a 



95. 

96. 
97. 
98. 



102. 



solid support wherein the density of the^^ils is at least 100 
wells/cm 2 ; and 

in-one or more co n ta i n er s , o ne u iydi u ifr piubcs, leagenls, or other 
mol ecu les. 



The kit according to Claim 93 wherein said one or more containers comprise a 
reagent useful for assaying biological activity of a protein. 

ie kit according to Claim 93 wherein said one or more containers comprise a 
reagertts^iseful for assaying interactions between a probe and a protein. 
The kit ac^fc^ding to Claim 94 or 95 wherein the reagent is in solution. 
The kit accordmgvto Claim 94 or 95 wherein the reagent is in solid form. 
The kit according to (Si^im 94 or 95 wherein the reagent is contained in each well of 
the array. 

The kit according to Claim 94 o>Q£ wherein the reagent is contained in selected 
wells of the array. 

The kit according to Claim 93 wherein saf& one or more containers contain a 
solution reactiorymxture for assaying biological activity of a protein or molecule. 
The kit according to Claim 100 wherein said one or more containers contain one or 
more substrates to assay said biological activity. 
A kit comprising: 



(a) one or more posi06nallV addressable arrays comprising a plurality of 
different substances, selected from th^group consisting of proteins, 
molecules cot lprisin^&mctionaraomains of said proteins, whole 
cells, and prot ji^TOntaining cellular material, on a solid support, 
with each flifffcrent sjrtfstonce being at a different position on the solid 
support, vJhenbin/thepKirality of different substances consists of at 
least 100 dnp^gnt substances per cm 2 ; and 

(b) in one oimiore containers, one or more probes, reagents, or other 
moleeiules. 
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103. The kit according to Claim 102 vyherein the substances are attached to the surface of 
wells on the solid support. / 

104. The kit according to Claim 103 wherein the substances are proteins, and the proteins 
are at least 50% of all ekpressjbd proteins with the same type of biological activity in 
an organism. 

105. The kit according to <£h hyflOA wherein the substances are proteins or molecules 
comprising functional domains of said proteins, and the proteins or molecules are 
selected from the gnW^misisting of kinases, phosphatases, proteases, glycosidases, 
acetylases, nucleic ac^d binding proteins, and hormone binding proteins. 
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